Norman (1869) described, as Enterocola eruca, a single female copepod adhering to the intestine of Ascidia intestinalis (¼ Ciona intestinalis) from the Shetland Islands (northeast Scotland). He considered it to be allied to E. fulgens of van Beneden (1860). Norman's brief description (without illustrations) and assignment of the copepod to the genus Enterocola have lead to complex synonymies for this species. Gotto (1959) explained these synonymies, which were placed under different generic names (Enterocola, Aplostoma, Cryptopodus, and Haplostoma). Ooishi and Illg (1977) also listed synonymies of H. eruca in their paper on the subfamily Haplostomatinae (Ascidicolidae). Enterocola eruca, as described by Norman, has not always been treated as a valid species by succeeding authors. Scott and Scott (1892) considered it dubiously as ?E. eruca. T. Scott (1906) reported ?E. eruca as Aplostoma affinis n. sp. Brément (1909) designated Norman's species as Aplostoma eruca and replaced A. affinis with A. eruca. Although Chatton and Harant (1924) included Norman's species in the genus Haplostoma, they noted H. eruca (¼ H. affinis) as a doubtful species. Scott and Scott (1892) were the first to give many illustrations for Norman's species (as ?E. eruca). Their material was based on four specimens (4.5 mm long) that T. Scott (1891) collected and recorded as E. eruca (identified by G. S. Brady) living in the intestine of C. intestinalis from the Firth of Forth (southeast Scotland). Sars (1921) also gave some illustrations for Norman's species (as Cryptopodus eruca) based on two specimens (2.3 mm long) living in the same ascidian host from the upper part of Christiania Fjord (¼ Oslofjorden), Norway.
All these works, however, failed to give important morphological details for their specimens. The terminology that Scott and Scott (1892) used for the labrum and appendages in the oral area needs to be corrected. Gotto (1959) reported that a single ascidicolous copepod (2.1 mm long) from C. intestinalis at Strangford Lough proved that the statements of Norman (1869) and Scott (1891) were correct. Gotto identified the copepod as H. eruca based on the generic assignment of Chatton and Harant (1924) . Ooishi and Illg (1977) questioned that the specimens of H. eruca and H. affinis, differing in body lengths and in armature of legs (Norman, 1869; Scott and Scott, 1892) , represent a single species.
Gotto (1993) gave a short account of H. eruca and indicated that further study of the species is needed. A similar request was given by Ooishi (1994) . The taxonomic problems mentioned above will be discussed and resolved in this paper.
MATERIALS AND METHODS
Two specimens of the ascidian host Ciona intestinalis (Phlebobranchia: Cionidae), each parasitized by one specimen of Haplostoma eruca, were obtained by the junior author (M. G. O'Reilly) while dissecting a large number of C. intestinalis. Sampling of these ascidians took place during the environmental impact assessment survey undertaken by the Clyde River Purification Board (now part of the Scottish Environment Protection Agency) in 1992 at Ironotter Point in the lower Clyde Estuary. The two specimens of H. eruca were first reported (with host name, locality, date) in ''Inventory of parasitic and associated copepods'' that he made in 1995 (unpublished). Dr. R. V. Gotto arranged for the senior author (S. Ooishi) to have the specimens of H. eruca for further work during her stay at Belfast in 1995 (August). These copepods (stored in 70% ethanol) consisted of one removed from the host and another still in the intestine.
Macrophotographs were made of the specimen removed from the host (Fig. 1a, b) and of the one still in the intestine (Fig. 1c [arrow] ). The first specimen was immersed in lactic acid (with a slight amount of methylene blue) for dissection, measurements, drawings , and photomicrographs (Fig. 5 ). Drawings were made with the aid of a camera lucida.
In the formula for the armature elements of legs 1-4, the total number of spines (Roman numerals) is noted first and connected by a dash with the number of setae (Arabic numerals) in each leg. The total number (T) of these elements is given in parentheses.
Abbreviations used are: (Fig. 2d ) subtriangular, including unsclerotized portion posterocentrally. Rostrum (Figs. 2d-f, 5a, b) slightly protruded distally; somewhat sclerotzed proximal portion with 6 hairlike sensilla dorsally and 2 closely spaced small tubercles ventrally; unsclerotized distal portion with 2 hairlike sensilla. Appendages (Fig. 2f, g ) including antennules, antennae, mandibles, and maxillipeds; maxillules absent, and maxillae not visible (probably vestigial).
Metasome ( Fig. 2a-c) consisting of 5 segments. First to third segments distinct. Fourth and fifth segments fused dorsally and forming longest fourth section. Incomplete articulation between fourth (longer) and fifth (shorter) segments recognizable only midventrally (Fig. 2c) . Greatest width 0.85 mm in third and fourth segments.
First to fourth segments with modified legs 1-4; legs of each pair widely spaced, without intercoxal sclerite, and located at about midlevel of segment. Posterolateral corners of fourth ventral; d, cephalosome, anterodorsal; e, rostral area, anteroventral; f, cephalosome, ventral; g, cephalosome, lateral. section protruded into conspicuous lobes, these corresponding to lateral extensions of actual fifth segment and representing modified fifth legs.
Urosome (Figs. 2c, 4e, g ) weakly demarcated from posterior limit of fifth metasomal segment, tapered posteriorly, and consisting of 4 segments: first segment with 2 gonopores, each dorsolaterally, and copulatory organs midventrally; 2 abdominal segments; and anal segment (half as wide as first segment) with caudal rami terminally. Anus opening posterodorsally.
Antennule (Fig. 3a, b) lobate; anterior margin much longer than posterior margin, and terminal margin noticeably truncated; armature slightly asymmetrical. Right antennule (Fig. 3a) with 18 simple setae (5 long stout, 8 short stout, 5 slender). Among 5 long stout setae (dots in figure) , 2 (1 at distal half; 1 at distal one-fourth) on anteroventral margin; remaining 3 long stout setae and 13 setae (short stout, slender) inserted around truncated terminal margin. Many hairlike sensilla on surface of appendage. Left antennule ( Fig. 3b ) with 3 long stout setae (1 at distal half, 2 at distal one-fourth) on anteroventral margin; latter 2 setae arising from conspicuous protrusion on margin. Remaining setal armature comparable to that on right antennule, thus left antennule with 19 setae (6 long stout [dots in figure] , 8 short stout, 5 slender).
Antenna (Fig. 3c ) 3-segmented; proportional lengths of segments 1:1.8:1.7, measured on medial margins. Narrowed terminal segment bearing 4 simple conical spines (2 medial, 1 subterminal, 1 terminal); subterminal and terminal spines nearly twice as long as smallest proximal spine. Distolateral corner of terminal segment pointed.
Labrum (Figs. 3d, 5a , c) with 6 distinct processes protruded from posterior margin: 2 central processes widely spaced, each (inner margin shorter than outer margin) directed medially; 2 lateral processes (on each side) fused at base and directed posterolaterally. Internal anterior edge of oral opening bearing transverse row of filiform elements (Fig. 5d [arrow] ).
Mandible (Figs. 3d, e, 5a [arrow], c [arrow]) approximately cylindrical, 3 times as long as basal width, with 2 stout simple setae (shorter subterminal, longer terminal) around apex. Anterior surface, proximal to setae, with distinctly sclerotized portion.
Maxilliped (Fig. 3f) consisting of 2-segmented large protopod and small endopod of 3 segments. Coxa without armature and basis with 2 small simple setae (anterior, posterior) on medial margin. Terminal segment of endopod clawshaped and somewhat resembling subchela.
Legs 1-4 (Figs. 3g, h, 4a, b) biramous, similar in structure; leg 1 (Fig. 3g) smallest. Protopod represented by narrow oval sclerite (basis) surrounding basal portion of fused endopod and exopod; no lateral seta visible in this specimen. Endopod low protrusion; anterior surface with partial sclerotization. Narrow exopod longer than endopod; sclerotized lateral portion with hairlike sensilla on anterior surface. Distal one-third of lateral margin with 2-4 simple curved spines and 1 seta proximal to spines; largest terminal spine with minute serration distally. Armature formula for legs 1-4 as follows:
Leg 5 (Fig. 4c, d) represented by conspicuous lobe, approximately 1.2 times as long as proximal width, bearing 3 simple setae on dorsal side; 1 shorter seta proximally and 2 longer setae (slender subterminal, stout terminal) around rounded apex.
Apparatus at gonopore (Fig. 4e, f) consisting of 2 rows (external, internal) of spines on medial margin of genital operculum. External row comprising 2 pairs (anterior, posterior) of 2 unequal conical spines; 2 spines (shorter proximal, longer distal) of posterior pair longer than those of anterior pair. Proportional lengths for 2 spines (proximal, distal) in each pair as follows: 1:3 in anterior pair; 1:1.6 in posterior pair. Distal spine of posterior pair markedly elongated, 1.8 times as long as that of anterior pair. Proximal spine of posterior pair articulated at base; remaining 3 spines without articulation. Internal row with 8 subequal merely conical spines. Many minute sensilla present proximal to these spines (Fig. 4f) . Dorsal genital area between 2 gonopores with 2 distinct hairlike sensilla posteriorly and several smaller ones on surface.
Copulatory organs (Figs. 4g, h, 5e ), in ventral genital area, consisting of single semicircular copulatory pore opening internally into single seminal receptacle and receptacle ducts diverging laterally from seminal receptacle toward genital antra. Integument around copulatory pore with at least 45 minute tubercle-like elements.
Caudal ramus (Fig. 4e , g, i, j) conical, indistinctly articulated on anal segment, bearing 2 short simple setae (longer lateral, much shorter dorsal) and 2 unequal medial elements near pointed apex. These 2 medial elements consisting of 1 conical spine distally and 1 much smaller element proximally; both closely spaced and articulated on ventral side of medial margin.
Male.-Unknown.
DISCUSSION
A comparison of the illustrations given by Scott and Scott (1892: 203, 204, pl. XVI, 1-11, as ?Enterocola eruca) with those given in this paper shows that these authors have used an erroneous or inappropriate terminology for the labrum, mandible, and maxilliped. Their terminology for these structures can be corrected as follows: ?mandible (pl. XVI, 6) ¼ labrum (Fig. 3d) ; anterior foot-jaw (pl. XVI, 7) ¼ mandible (Fig. 3e) ; and posterior foot-jaw (pl. XVI, 8) ¼ maxilliped (Fig. 3f) . The corrected terminology at least for the labrum has been used in a key to species (without explanation) by Ooishi and Illg (1977) and by Gotto (1993) , respectively.
The illustrations (body forms, appendages, urosome with caudal rami) given by Scott and Scott (1892) basically correspond in morphology to those given in this paper, although the armature formulas for most of the appendages (except for antenna and mandible) should be emended. The armature elements (4,3,2,2) on legs 1-4 exopods given by Scott and Scott (1892: 204) consist only of spines; one lateral seta proximal to the spines in each leg was merely overlooked. It is also easy to understand that the leg with three spines described by Norman (1869: 300) is leg 2, with three spines, as given by Scott and Scott. In illustrations given by Sars (1921) for Norman's species (as Cryptopodus eruca), the cephalosome (pl. XXXV, 2C, ventral) has a rostrum with a slightly protruded distal margin and a labrum with six distinct processes (2 lateral processes on each side fused at base). These features are comparable to those shown in the present paper (Fig. 2f) .
The body length (2.96 mm) studied in this paper is within the range (4.5, 2.3, 2.1 mm) given by previous authors (Scott and Scott, 1892; Sars, 1921; Gotto, 1959) . The characteristic habitat of H. eruca (intestine of C. intestinalis) is also stated in all published accounts. A macrophotograph (Fig. 1c) in this paper confirms this.
In subgroup 1 (11 species) of the genus Haplostoma, H. eruca, H. banyulensis, and H. kimi are similar in having a labrum with six distinct processes on the posterior margin. Haplostoma eruca can be distinguished from the two other species by the fact that two lateral processes on each side are fused at the base. With respect to the gonoporal apparatus, which has four external and eight internal spines, H. eruca resembles H. banyulensis (see Ooishi, 2004) , but differs from H. kimi, which has three external spines (Seo and Lee, 2001) . In regard to the armature formulas (based on total number of armature elements in each leg) for legs 1-4 exopods, however, these three species are clearly different: 5,4,3,3 in H. eruca; 5,4,5,5 in H. banyulensis; and 5,4,4,4 in H. kimi.
Haplostoma eruca is also characterized by the following features which are thought to be species-specific: (1) rostrum with two small ventral tubercles in addtion to hairllike sensilla; (2) antennule with conspicuously truncated distal margin and with 18 or 19 setae; (3) integument around single copulatory pore with many minute tubercle-like elements; and (4) conical caudal ramus with two unequal medial armature elements near apex. The extremely elongated egg sacs (with eggs [embryos] arranged multiserially) shown by Scott and Scott (1892, pl. XVI, 1) or Sars (1923, pl . XXXV, 2$) may also help to characterize H. eruca.
